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1
In the article [1] mentioned above there are the following statements: (A) ”We investigate
the gauge invariance of the three-point scattering amplitudes in the higher spin extension
to Yang-Mills gauge theory as proposed by G. Savvidy. We find that the interactive theory
does not preserve all the gauge symmetries of the free theory. We focus our analysis on
the spin1-spin2-spin2 amplitudes and conclude that no gauge invariant 3-point vertices can
be constructed with only one derivative.” (B) ”Before we determine the gauge invariant
amplitudes in a general case, we discuss the potential inconsistency in Savvidy’s theory,
that is, the scattering amplitudes are not gauge invariant.” [1]. In connection with these
statements I would like to make the following remarks.
2
The authors considered the scattering amplitude of one spin-1 particle (described by the
Yang-Mills) with two spin-2 particles (described by totally symmetric rank-2 fields) when
all three massless particles are on a mass-shell [1].
Using the expression for the three particle vertex operator defined in [2] one can find
the S-matrix element [3, 4]:
i
g
M3 = Vαα′βγγ′ (pT1, pV , pT2) ǫ
αα
′
T1
e
β
V ǫ
γγ
′
T2
= (2.1)
=
1
2
(
(pT1 − pT2) · eV
)
(ǫT1 · ǫT2)−
1
2
(pT1 · ǫT2 · ǫT1 · eV ) +
1
2
(eV · ǫT2 · ǫT1 · pT2),
where ǫT1 , ǫT2 are polarisation tensors of the helicity-2 particles and eV polarisation vector
of helicity-1 particle∗. This matrix element is identically equal to zero:
M3 = 0, (2.2)
because all particles have collinear momenta pV ‖ pT1 ‖ pT2 and because the polarisation
tensors and the polarisation vector are orthogonal to all these momenta. This is true in
Yang-Mills theory as well. The details and the generalisations can be found in [3, 4].
3
The expression for the matrix element M3, formula (3.6) in the article of Edna Cheung and
collaborators [1], was calculated incorrectly, their formula has only two terms instead of
three terms as it should be in the above formula (2.1) and has a wrong symmetry under the
exchange T1 ↔ T2. They also did not take into account the well known kinematical fact
that the momentum conservation and the massless conditions in three particle scattering
kinematics,
pT1 + pV + pT2 = 0, p
2
T1
= p2V = p
2
T2
= 0,
allow only collinear momenta. One can calculate the gauge variation of the matrix element
M3 and use the fact that the scattering particles have collinear momenta and that the
polarisation tensors are orthogonal to momenta in order to become convinced that gauge
variation also vanishes [3, 4].
The general statements concerning the gauge invariance of the interacting tensor gauge
field theory, made by Edna Cheung and collaborators, were based on mistakes in the
calculation of the M3 and of its gauge variation, the formulas (3.6), (3.8) and (3.36) in
article [1]. In pure Yang-Mills theory the M3 in (3.36) was also calculated with mistakes.
∗The M3 is symmetric under the exchange T1 ↔ T2. The antisymmetric colour factor f
aT1
aV aT2 is
omitted in (2.1).
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